Epitope mapping studies with human anti-cytochrome P450 3A antibodies.
A subset of patients with hypersensitivity reactions to the aromatic anticonvulsants phenytoin, carbamazepine, and phenobarbital have circulating antibodies that recognize members of the rat cytochrome P450 (CYP) 3A subfamily. These antibodies do not recognize related human CYP3A proteins despite the high degree of structural similarity. To investigate the relationship between P450-mediated drug metabolism and the development of anti-P450 antibodies, we initiated epitope mapping studies by screening a library of fusion proteins constructed from rat CYP3A1 with an anti-CYP3A1-positive patient serum sample. Positive signals from colony lifts were confirmed by sodium dodecyl sulfate/polyacrylamide gel electrophoresis and immunoblotting, and a 26-amino acid sequence corresponding to amino acids 342-367 of the CYP3A1 protein (NKAPPTY-DTVMEMEYLDMVLNETLRL) was identified as containing the epitope recognized by IgG3 antibodies in this serum sample. By subjecting inserts from two clones into a second round of library construction and screening by immunoblot analysis, we further defined the epitope to EYLDMVLNETLRL. Single amino acid deletions identified DMVLNETLRL as the minimum amino acid sequence required for antibody binding. The corresponding sequence in the four human CYP3A proteins differs by only one amino acid (DMVVNETLRL) This amino acid is critical to antibody recognition as immunoreactivity of the L361V mutant is markedly reduced. Anti-CYP3A antibodies in nine of nine additional sera also recognized the 13-amino acid epitope; for five of these sera, the minimum antibody binding sequence was DMVLNETLRL. The proximity of this epitope to a region determining substrate specificity may provide the link among reactive metabolite production, hapten formation, and the production of anti-P450 antibodies in anticonvulsant-induced idiosyncratic reactions.